An InAs monolayer is grown between GaAs layers by migration-enhanced epitaxy. Reflection high energy electron diffraction observation during the growth and secondary-ion mass spectroscopic analysis of the grown layers show that some surface In atoms in the InAs monolayer are replaced by subsequently deposited Ga atoms. Atomic layer superlattice structure is selforganized by growing an InGaAs layers on arr InP substrate with the deposition of two monolayers of mixed metallic atoms per cycle in migration-enhanced epitaxy. A similar superlattice structure is organized also in a GaAs/AlAs system.
Introduction
Recently many kinds of optical and electrical de- vices have been fabricated using heteroepitaxy of compound semiconductors, such' as AlAs/GaAs or InAs/GaAs. In these heterostructures, there exist more than two different atomic bonds since more than three elements are included to form these heterostructures. For example, there are two kinds of bond, In-As and Ga-As, in an InAs/GaAs system, and they have difierent bond-strengths. This difference in bond strengths is expected to affect not only the heteroepitaxial growth process sults for temperatures of 560'C, 500'C, and 400'C are shown in Fig. 1 Fig. 3 . For the Al composition (dotted curve in Fig. 3 ), symmetrical depth profiles were obtained regardless of the substrate temperature. The distribution of In (solid curve in Fig. 3 cycle. Figure 4 shows this deposition sequence. A small amount of As deposition, with a pressure (Po in Fig.a) of. 2.4 x 10-6 Torr was introduced during the period of group III element deposition in order to suppress As evaporation from the underlying As plane as with the case of FMET). During As-layer formation, the Asa pressure (P in Fig.4 ) was 1 x 10-5 Torr.
Atomic replacement in the surface neighboring layers will cause the periodicity along the growth direction with the period of 2 ML. Figure b shows the X-ray diffraction spectrum of the grown layer.
The layer thickness was Lp . The deposited simultaneously per MEE cycle. The Asa pressure was 1x 10-6Torr during group III element depositioo (Po in Fig.a ) and 8x10-6Torr during As layer formation (P in Fig.a) . Figure 6 shows the Xray diffraction spectrum of this layer. Two satellite peaks are also observed with this structure. This indicates that atomic replacement can also occur in a GaAs/AlAs system.
Conclusion
We Ins.sGae.5As and Gao.sAlo.5As layers were grown with a deposition sequence in which the total deposition rate of group-Ill elements was 2 ML per cycle. Xray diffraction analysis showed that the grown layer had an atomic layer superlattice structure.
